A basic error is rectified in Lorrain's paper (1990 Eur. J. Phys. 11 94) on conducting media that move in magnetic fields. Lorrain (1990) gave an interesting discussion concerning conducting media that move in magnetic fields, focusing on steady-state conditions and disregarding terms of the order of v 2 /c 2 . It seems, however, that some of his results are either wrong or derived in a wrong way for the following reason. In his argument the author used the well-known constitutive equation for a linear isotropic medium at rest, D = ε 0 ε r E, as if it were valid for the medium in motion too. That, of course, is not so; in the first-order theory for a moving non-magnetic medium discussed by Lorrain, the correct constitutive equation is D = ε 0 E +ε 0 (ε r −1)(E +v×B) (see, for example, Rosser (1964)). Therefore, one must rectify Lorrain's results accordingly. For example, one gets D = ε 0 E inside a homogeneous uniformly rotating isolated conductor in a magnetic field that is symmetrical about the axis of rotation. (Under steady-state conditions E + v × B = 0 inside the conductor since the conduction current density vanishes, as Lorrain pointed out.) As one can see, Lorrain's equations concerning rotating bodies will become correct after substituting ε r = 1 in them and thus the troublesome relative permittivity of good conductors disappears from final results (compare Jefimenko (1989)). By the way, if Lorrain's equation (46) were valid one could, in principle, measure the relative permittivity of good conductors.
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Also, it should be mentioned that Lorrain inadvertently used the same symbol J for both the conduction and the total current densities. For example, in the Maxwell equation ∇ × B = µ 0 J that is valid for a moving homogenous non-magnetic medium under steadystate conditions and when the curl of (E + v × B) × v is zero (Rosser 1964) , J is the total current density that includes the convection as well as the conduction current densities. The reader of Lorrain's paper must therefore be cautious with J .
Especially, it appears that under steady-state conditions the divergence of the conduction current density in the general case is not zero inside a moving medium. (The divergence of the total current density is always zero under steady-state conditions.) Consequently, in the general case the space charge density inside a moving homogeneous not necessarily rigid body satisfies the equation
(1) at variance with Lorrain's equation (4). For a rigid axisymmetric conductor that rotates uniformly in a magnetic field that is symmetrical about the axis of rotation (the z axis), the divergence of v is zero and the above equation together with ∇ × B = µ 0 J imply Lorrain's equation (8), without ε r , of course. As one can see, this is true for an isolated conductor as well as for the Faraday disk connected to a stationary circuit through sliding contacts.
The present author believes that the above remarks could add to the pedagogical value of Lorrain's fine article.
